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�$( (�+�&0!�)��(3 2�7�)1% (�$���(,�) $�+&� – .���()  ���1% +���2 2&3 �� 6=-
=�,$()��/ ��"�$1, +�!)�&($ �)�&(�($0 $�+&��".����# +�)��%���$0 ( �,����$0
(�+����(3 %&�2� ��$� ) (�+��($�&� ( $�. ��.1. �+���"�$)��$ ���$� 6==�,$()-
���$( ( ,����$)� �%&�42��(3 )�!2�7�� � +�$�,�.  

���# $% ���$&: .(,��,&(.�$,  ���1� )1��"�$,(, ��$���),�. 

�� ������� ������'��)', �'�����'���� �� ��������
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��)�2��� ��$���),� 2&3 ���.�&�!�*�' .�,��,&�.�$� ) !�"�3%  &("�,(% 7�%$, )

3,�/ !� ��%���, ��)(% ,���$��,$()�(% ���"&()��$�/, � $�,�4 /.�)�����$� )(,�-
�(�$���3 2�7�)(% 24���& $�+&� – .��()  ���0,(% +���2 2&3 '' �=�,$()��' ��"�$(, 
2�!)�&($0 !"�&07($( $�+&��".���� +�)��%�# � 7)(2,��$0 )(+���)�)���3 %�&�-
2�� ��$� � )(+���(,� � $(. ��.(. �+�(39 !���$���# �=�,$()���$� $� 3,��$� �%�-
&�24���3 +�)�$�3�� � +�$�,�. 

���#�$* ���$&: .�,��,&�.�$,  ���(�� )(��",(, ��$���),�. 

�
�-�:;�����; ��
��<. ��"1�� � &3 +�2!�.�1. �+���"�. ) ����)�1%
� &�2�"1)�#5(% �$����% .(�� %���,$��(!��$�3 )1��,�/ ,��*��$��*(�/  �!�, +1&(
( +��$�3��1. �)�&(���(�.  &�"(�1 �� ,��+�1% )1��,�.�%��(!(��)���1% +��2-
+�(3$(3%. ��("�&�� *�&����"��!�1. �+���"�. �%&�42��(3 ��2�(��� � )�!2�%�
��($��$�3 ,��2(*(��(��)��(� [1, 2].

- �&0��3 +��.17&�����$0 ) -,��(�� 3)&3�$�3 �2��/ (! ����)�1% �$���&�/
����2�� � %�!3/�$)�, $��"�#5�/ +��$�3��� � )�(.��(3 ( ����$(3 �� �$����1
������-(��&�2�)�$�&0�,(% ( +���,$�1% �� ��(!�*(/ [3]. �&�"(��  ���1% ��"�$ )
� �&0�1% 7�%$�% ���"���� +��)1�(&� 1300 .. ��2�$�3 +���,$�1� +����"�$,( +�
)�,�1$(# ( +�2 �$�),� ��)1%  ��(!��$�) ��  &�"(��% 1400–1500 . ( "�&��. 
��$��$)����3 $�.+���$��� ).�5�#5(% +���2 �� ��)����1%  &�"(��% 2��$( &� 45–
52 

��. ����,$���1� 2&3  &�"�,(% 7�%$ �&�4�1� ��!)�$)&���1� ��$(, "�&07�3
+��$34�����$0 )�!2�%�+�2�#5(% )1��"�$�,, ���2�)&�$)��($�&0��� �� �32� 7�%$
(% ���$�3�(�, �"��&�)&����� )1��,(.  ���1. 2�)&��(�., ( )�!�(,�#5(� +�( 6$�.
!���($�&0�1� )��$����(� �$��,( )�!2�%� !�$��2�3#$ +�2��� ) ��"��(� !��1
)1�.���1% ( +�2 �$�)($�&0�1% ����$,�) ���"%�2(.1% ���%�2�) )�!2�%� �� (%
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+��)�$�()��(�, ��&�4�3#$ ��7��(� +��"&�.1 �� �&(��)��(3 $�+&�)� � ��4(.�. 
��(�$��3 )1�.,� ( +�2 �$�)($�&0�1� ��"�$1 ��  &�"�,(%  ��(!��$�% )�2�$�3 �
(�+�&0!�)��(�. 6��� ��.,(% )1�.���1% (  ����+��%�2���,(% ,�."�/��) (
,�.+&�,��), ��..����3 .�5���$0 6&�,$��+�$��"($�&�/ ) ,�$��1% +��)17��$ 1000 
,�$. � $�,(% �&�4�1%  ��$��.(���,(% (  ����$�%��&� (���,(% ��&�)(3% ��!��"�$,(
� �&0�1% +&��$�) $�.+���$��� )�!2�%� ) ��(�$�1% ( +�2 �$�)($�&0�1% )1��"�$,�%
"�! +�(�3$(3 �+�*(�&0�1% .�� +� �� ��(4��(# +��)17��$ �� &�.��$(���.�#
���.�$()�� – +��)�)1.( 2�,�.��$�.( [4, 5] �� 8–12 

�� ( 2��$( ��$ 34–38 
�� [6].

��( ��5��$)�#5(% $�%��&� (3% ��!��"�$,( � �&0�1% +&��$�) �� �$2�&0�1%
7�%$�% �4� ) ���$�35�� )��.3 )�!�(,�#$ �($��*((, ,� 2� ��(�$��3 )1�.,� (
+��)�2��(�  ����+��%�2���,(% )1��"�$�, �$���)3$�3 ��)�!.�4�1.( +�
$�.+���$����.� =�,$���. >$� �"��&�)&()��$ ���"%�2(.��$0 2�&0��/7� �
(!����(3 +��"&�.1 � *�&0# +�(�,� ��)1% ( �+��2�&��(3 �"&��$( +�(.����(3
(!)��$�1% $�%��&� (���,(% ��7��(/, �"��+��()�#5(% ���"%�2(.�#
6==�,$()���$0 �� �&(��)��(3 $�+&�)1% ��&�)(/ [6]. 

�� ����)��(( )1+�&����1% ) +��&�2��� )��.3 ���&($(���,(% ( 6,�+��(.��-
$�&0�1% (��&�2�)��(/ [7, 8] ��$���)&���, �$� +��"&�.� �� �&(��)��(3 $�.+���-
$���1% ��&�)(/ )  &�"�,(% 7�%$�% ���"���� .�4�$ "1$0 ��7��� $�&0,� +�(
,�.+&�,���. +�2%�2� , �� �&(��)��(# .(,��,&(.�$� ) &�)�% ( $�+(,�)1% +�2 �-
$�)($�&0�1% )1��"�$,�%, !�,&#��#5�.�3 ) ��)�,�+��. +�(.����(( ��*(���&0-
�1% +� $�+&�)�.� =�,$���  ����$�%��&� (���,(% ��7��(/ +� )�,�1$(# (
+�2 �$�),�  &�"�,(%  ��(!��$�), ��*(���&0�1% +� $�+&�)�.� =�,$��� $�%��&� (-
���,(% �%�. ( +���.�$��) �$��"�$,( )1�.���1% +�&�/ � �"��+����(�. (�$���()-
�� � +��)�$�()��(3 ��"��(% !�"��) ( +�(.����(3 6==�,$()�1% �(�$�. ( ���2�$)
(�,���$)���� � �%&�42��(3 )�!2�%�. 

��&0 ��"�$1 – ���)��7���$)�)��(� ��$���),( 2&3 ���.�&(!�*(( .(,��,&(-
.�$� ) !�"�3%  &�"�,(% 7�%$, ) ,�$���/ !� ���$ ��)1% ,���$��,$()�1% ���"��-
���$�/, � $�,4� )���3$���$( (�+�&0!�)��(3 2�7�)1% (�$���(,�) $�+&�
�+���"�$)��$ ���$� 6==�,$()���$( ( ,����$)� �%&�42��(3 )�!2�7�� � +�$�,�. 

�������: � ���-:;���< ���:�������	. ���$�)&����3 !�2��� ��7�-
�$�3 $�., �$� ) ��$���),� 2&3 ���.�&(!�*(( .(,��,&(.�$� ��  &�"�,(%  ��(!��$�%
7�%$ [9], ),&#��#5�3 �"���"*(����# %�&�2(&0��# .�7(��, � �� �$1 ,�$���/
+����2�$)�. ���2(�($�&0�1% ,��$���) ����! �� �&(��)���1� )��$(&( ���2(���1
� )�,��.-������. � 6&�,$��2)( �$�&�., (�+��($�&�., ,��2����$���., �"���"���. (
 �����$���., ��!.�5����. ) $�+&�(!�&(��)����. ,��+���, (.�#5�. )�!2�%�+��-
)�2, )�!2�7�1/ =(&0$�, 6&&(.(��$��, )��$(&3$��, �� &���� +��2&�4����/ ��$�-
��),�,  �����$�� %�&�2� +��)�/ )�$)0# $��"�+��)�2�) ���"5�� � )%�2�.
,��2����$���, )$���/ – � �"���"���. ����! )�,��.-����� � )1%�2�. (�+��($�&3, �
)1%�2 ,��2����$��� � )%�2�. (�+��($�&3. ��( 6$�.  �����$�� ��$���),( ��!.�5��
)  ��.�$(���. !�5($��. ,��+��� *(&(�2�(���,�/ =��.1, ���$�35(/ (! 2)�% +�-
&��$�/, �=��.(��)���1% �.,��$3.( ��!&(��� � 2(�.�$��. �(&(�2��. .��07� �
2(�.�$�� 3)&3�$�3 ��.  �����$��,  ��.�$(��1/ �"D�. ,�$��� � !�+�&��� %&�2� ��-
$�., � )%�2 ( )1%�2 � � ����! ���2(�($�&0�1� .�=$1 ���"5���1/ � � �� �$�.( ��-
$���),( +����2�$)�.  (",(% "���(��)���1% $��"�+��)�2�), )��$����33
+�)��%���$0 ,�$��1% +�,�1$� =�$���),�/ (! ��/$��&0�� � .�$�&&�, ( !�,��+&��1
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)��$�( !�5($�� � ,��+���. ��4,��+����� +���$����$)� !�+�&���� $�+&�+��)�-
235(. ���$�)�., 2(�.�$� ,�$��� � )1"��� ���$)�$�$)����

d ��= (0,8-0,9)d�,)., 

 2� d�,). – 2(�.�$� �,)�4(�1. 
� +��2&�4����. �+���"� +�)17��(� 6==�,$()���$( ���.�&(!�*(( .(,��-

,&(.�$� ) !�"�� )1��"�$,( ( $�%�(���,(/ ��!�&0$�$ 2��$( �#$�3 !� ���$ ��!.�-
5��(3  �����$��� )  ��.�$(���. ,��+��� (!.������/ =��.1, +�!)�&3#5(/
�)�&(�($0 $�+&��".����# +�)��%���$0 ( �,����$0 (�+����(3 %&�2�� ��$� ) (�-
+��($�&� +�$�. �$"��� $�+&� (! .���()�  ���1% +���2, ��$���),�/ � � ) �,)�-
4(�� ) !��� ��$�/�()� �  ��2(��$� $�.+���$��, ( $�. ��.1. �)�&(�()�#5(.
6==�,$()���$0 ( ,����$)� �%&�42��(3 )�!2�7�� � +�$�,�, "�!�+�����$0 ( ,�.-
=��$���$0 ��"�$ +������&�, !��3$�. ) 2�"1�� +�&�!�� � (�,�+��.� �.  

��$0 ��$���),( 2&3 ���.�&(!�*(( .(,��,&(.�$� ��  &�"�,(%  ��(!��$�%
7�%$ �$�"��4��� �� �(�. 1,  2� +��2�$�)&��� �%�.� +�+������ � ��!��!� ��$�-
��),(, ���+�&�4����/ ) !�"�� )1��"�$,(.  

�(����, 1 – �%�.� +�+������ � ��!��!� ��$���),(, ���+�&�4����/  ) !�"��
)1��"�$,(: 1 – +���2)(4��3 $�&�4,�; 2 – ��&0��)1/ +�$0;  3 – !�"�/ )1��"�$,(;  
4 – $�+&�(!�&(��)���1/ ,��+��; 5 – (�+��($�&0;  6 – )��$(&3$��; 7 – 2(==�!��; 

 8 – 6&&(.(��$��; 9 – )�!2�7�1/ =(&0$�;  10 – ,��2����$��; 11 – �"���"��; 
 12 –  �����$��; 13 – �,)�4(��;  14 – )�,��.-����� � 6&�,$��2)( �$�&�.; 

 15 – )�!2�%�+��)�2; 16 – %&�2� ��$�. �(�$�.1 7�%$�� � )�2����"4��(3;  
17, 18 – �� �&(��)���1/ )��$(&0; 19 – %&�2� ��$;  20 –  (",(/ $��"�+��)�2; 

 21 – .�=$1; 22 – !�5($�1/ ,�4�%
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�� �(�. 2 +�()�2��� =��,*(���&0��3 �%�.� ��$���),( 2&3 ���.�&(!�*((
.(,��,&(.�$�.

�(����, 2 – E��,*(���&0��3 �%�.� ��$���),( 2&3 ���.�&(!�*(( .(,��,&(.�$�: 

 3 – !�"�/ )1��"�$,(; 5 – (�+��($�&0; 7 – 2(==�!��; 10 – ,��2����$��; 11 – �"���"��; 

12 –  �����$��; 13– �,)�4(��; 14 – )�,��.-����� � 6&�,$��2)(��$�&�.; 

 15 – )�!2�%�+��)�2; 16 – %&�2� ��$�. �(�$�.1 7�%$�� � )�2����"4��(3; 

 17, 18  – �� �&(��)���1/ )��$(&0; 19 – %&�2� ��; 20 –  (",(/ $��"�+��)�2; 

 21 – .�=$1; 22 – !�5($�1/ ,�4�%; 23 – 2(�.�$� �,)�4(�1; 

 24 – $�+&�+��)�235�� )�5��$)�; 25 – $�+&�(!�&(��#5�3 +��",�

-�$���),� 2&3 ���.�&(!�*(( .(,��,&(.�$� ��  &�"�,(%  ��(!��$�% 7�%$
(�(�. 1 ( 2) ��2��4($ +���2)(4��# $�&�4,� (1), ��$���)&����# �� ��&0��)�.
+�$( (2) ) !�"�� )1��"�$,( (3), �� ,�$���/ �.��$(��)��1 �&�2�#5(� ����)�1�
�!&1: $�+&�(!�&(��)���1/ ,��+�� (4), )��$�( ,�$��� � ���+�&� �#$�3 � �� �$1
�"���"*(����/ %�&�2(&0��/ .�7(�1 – (�+��($�&0 (5), )��$(&3$�� (6) � 2(==�-
!���. (7), 6&&(.(��$�� (8), )�!2�7�1/ =(&0$� (9), ,��2����$�� (10), �"���"��
(11),  �����$�� (12), ��$���)&���1/ ) �,)�4(�� (13) ( )�,��.-����� � 6&�,$��-
2)( �$�&�. (14). �� )%�2� $�+&�(!�&(��)���� � ,��+��� (4) ) )��%��/ � � ���$(
,��+($�3 )��$(&3$�� (6) � 2(==�!���. (7), ���2(����1/  )�!2�%�+��)�2�. (15) 
� 6&&(.(��$���. (8), � �� )1%�2� (! (�+��($�&3 (5) – � )�!2�7�1. =(&0$��. (9). 
�� +&�5�2,� +�2 (�+��($�&�. (5) .��$(���$�3 ,��+��, ) ,�$���. ���+&�4��
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,��2����$�� (10), ��"�7,( �%&�42��(3 ,�$��� �, ���"5��1 � �(�$�.�/ 7�%$��-
 � )�2����"4��(3 (16). � �� �$1 ��$���),( ���2(���1 �&�2�#5(. �"��!�.: 
)%�2��/ ( )1%�2��/ +�$��",( (�+��($�&3 – )�!2�%��%&�2($�&3 (5) – ���"5��1
����! �� �&(��)���1/ )��$(&0 (17) � )1%�2�. ,��2����$��� (10) ( )1%�2�. �"-
���"��� (11) ���$)�$�$)����, +�( 6$�. )$���/ )1%�2 �"���"��� (11) ���2(���
����! )�,��.-����� (14) ( )%�2 � � ����! �� �&(��)���1/ )��$(&0 (18) � )%�2�.(
 �����$��� (12). ��( 6$�.  �����$�� (12) ��$���),( ��!.�5�#$ )  ��.�$(���.
,��+��� *(&(�2�(���,�/ =��.1, ���$�35(. (! 2)�% +�&��$�/. � *(&(�2��
.��07� � 2(�.�$�� ���+�&� �#$ ��.  �����$�� (12), ��"��(/ �"D�. ,�$��� � !�-
+�&�3#$ %&�2� ��$�. (19) $(+� =����, �+(�$ (&( ���$)�� "��.(�$� � &($(3, (
 ��.�$(!(��#$ � �. ��$�. ���2(�3#$ � � )%�21 ( )1%�21 �  (",(.( $��"�+��-
)�2�.( (20) ����! �+�*(�&0�1� ���2(�($�&0�1� .�=$1 (21). ���.�$(��1/ ,��-
+��  �����$��� (12) +�.�5�#$ ) !�5($�1/ ,�4�% (22) � 2(�.�$��., ��)�1. d ��= 
(0,8–0,9)d�,).,  2� d�,). – 2(�.�$� �,)�4(�1 � +��&�2�#5(. !�+�&���(�. .�4,��-
+���� � +���$����$)� $�+&�+��)�235(. ���$�)�. (23) $(+� 4(2,(/ &($(/.  

��� � �� �$1 ��$���),( ���"5��1 �  �����$���. (12) +����2�$)�.  (",(% "��-
�(��)���1% $��"�+��)�2�) (20), )��$����33 +�)��%���$0 ,�$��1% +�,�1$� =�$�-
��),�/ (! ��/$��&0�� � .�$�&&�, ��+�(.��, +&�$(�1. �����2�$)�. +���2��( $�+&�
(! .���()�  ���1% +���2 ����! $�+&�+��)�235�� )�5��$)� (24), ��+�(.��, )�2� )
�,)�4(�� (13) �� $�+&��".����# +�)��%���$0  �����$��� (12), +��1, �"��!�)�)7(�-
�3 �$ «,(+��(3» %&�2� ��$� (19) ) ��. +���2�#$�3 +� $��"�+��)�2�. (20) +�( +�.�-
5( )�,��.-������ (14) ) ,��2����$�� (10), ) ,�$���. 2�+�&�($�&0�� 2��%&�42��$�3
)�2�/, *(�,�&(��#5�/ +� ��"�7,�. �%&�42��(3 (! ��$( 7�%$�� � )�2����"4��(3
(16). ���%&�42���1/ %&�2� ��$ (19) +��$�+��$ ) (�+��($�&0-)�!2�%��%&�2($�&0 (5), 
 2� ( �%&�42��$�3 +��$�+�#5�3 +� )�!2�%�+��)�2� (15) )�!2�7��3 �$��3 ) !�"�/
)1��"�$,(. ������$�� (12) ��$���),( ���+�&� �#$ ) �,)�4(�� (13) +��"������/ )
+��)� )1��"�$,( (3) ��  &�"(�� ��$�/�()� �  ��2(��$� $�.+���$�� � +��&�2�#5�/
 ��.�$(!�*(/ ��$03 �,)�4(�1 $�+&�(!�&(��#5�/ +��",�/ (25).  

�� ����)��(( +��,$(���,� � +�(.����(3 +��2&�4����/ ��$���),( 2&3 ���-
.�&(!�*(( .(,��,&(.�$� ) !�"�� )1��"�$,(  &�"�,(% 7�%$, ��+�(.��, 7�%$1
(.. �.�. �,��(��,� �,  ��. 1200–1400 . 2&3 ��(4��(3 $�.+���$��1 ��2�(��� �
)�!2�%� � + 40 2� +26 

0� +��2&�4�� �����$ �4(2��.� � 6,���.(���,� � 6==�,$�
�$ �� )��2���(3.  

��+��)���1/ ,�6==(*(��$ , ���.� )1��"�$,( ��)��

kn= 0,06 
t =0,06(35-26) = 0,54, 
 2� 
t – ��!�(*� $�.+���$��, º�. 
�,����$0 +��)�2��(3 +�&�)� � 7$��,� 50 ./.��. (600 . / �2) +�( !�$��$�% ��

+��%�2,� 1000  ��/.. ���2�33 �(�&�����$0 ��"��(% !��3$1% �� +��)�2��((
7$��,� – 24 ��&., ���.� )1��"�$,( �2�� � +��%�2�(,� ���$�)&3�$ 2,08 ./.��.; 
���2�33 !���"�$��3 +&�$� �2�� � +��%�2�(,� – 3500  ��./.��. 

��( �$��$�$)(( ,��2(*(��(��)��(3 )�!2�%� ���.� )1��"�$,( �2�� +��%�2-
�(,� ���$�)($

�) = 2,08 (1– kn) = 2,08 (1– 0,54)= 0, 95 ./.��, 
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 2� kn  – +�+��)���1/ ,�6==(*(��$ , ���.� )1��"�$,(. 

�&3 ,�.+����*(( +��(!)�2�$)���1% +�$��0 !� ���$ ��(4��(3 +��(!)�2(-

$�&0���$( $��2� +�$��"�)�&��0 "1 +�(�3$0 2�+�&�($�&0�� ��$1�� +��%�2�(,�. 

��( 6$�. =��2 !���"�$��/ +&�$1 ���$�)($

�1 = n��&
�n.=4·3500·12 = 168 000  ��., 

 2� n��& – ,�&(���$)� &#2�/; 

      
� – ���2�33 !���"�$��3 +&�$� �2�� � +��%�2�(,�,  ��.; 

      n.  –  ,�&(���$)� .��3*�) ��"�$1. 

��2�)�3 2�+&�$� ��"��(. !� 2�+�&�($�&0�1� �$+��,� +�( �$��$�$)(( ,��2(-

*(��(��)��(3 �����($1)��$�3 ,�,

E2 = (1 +kn) np �. 0,25 = (1 + 0,54) 24·3500·0,25 = 21000  ��., 

 2� np – ���2�33 �(�&�����$0 ��"��(% !��3$1% �� +��)�2��(( 7$��,�; 

      
� – ���2�33 !���"�$��3 +&�$� �2�� � +��%�2�(,�,  ��. 

��..�  �2�)1% !�$��$ �� ,�.+����*(# +��(!)�2�$)���1% +�$��0 ���$�)($: 

�= �1 + �2= 168000 + 21000  = 189 000  ��., 

 2� �1 – =��2 !���"�$��/ +&�$1; 

      �2 –  �2�)�3 2�+&�$� ��"��(. !� 2�+�&�($�&0�1� �$+��,� +�( �$��$�$)((
,��2(*(��(��)��(3. 

��(��$(��)���1�  �2�)1� (!2��4,( +��(!)�2�$)�, �)3!���1� � 6,�+&��$�-

*(�/ ��$���),(, – 10000  ��., ,�+($�&0�1� !�$��$1 �� +��)�2��(� 1 +.. )1��-

"�$,( – 1000  ��. 

��$��$1 �� +��)�2��(� 1 . 7$��,� "�! +�(.����(3 ,��2(*(��(��)��(3 ���-

��($1)�#$�3 +� =��.�&�
�1 = �2 + (� – �)/�,  ��./., 

 2� �2  = 7000  ��./. – !�$��$1 �� +��)�2��(� 1 . 7$��,� +�( ,��2(*(��(-

��)��((; � = 600 . –  �2�)�� +�2)( ��(� )1��"�$,(. 

�1 = 7000+(189000 – 10000)/600= 7300  ��./.

�4(2��.1/  �2�)�/ 6,���.(���,(/ 6==�,$ �$ +�(.����(3 +��2&�4����/
��$���),( 2&3 ,��2(*(��(��)��(3 ��2�(��� � )�!2�%� )  ���1% )1��"�$,�%
�+��2�&3�$�3 �&�2�#5(. �"��!�.: 

� = [( �1–�2)+ �� �]·�,  ��, 

 2� �� = 0,12 – ���.�$()�1/ ,�6==(*(��$ (�+�&0!�)��(3 ,�+($�&0�1% )&�-

4��(/; 

       � = 1000  ��./. – �2�&0�1� ,�+($�&0�1� !�$��$1 �� ,��2(*(��(��)��(�
)�!2�%�; 
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      � = 600 . –  �2�)�� +�2)( ��(� )1��"�$,(, ( ���$�)($  

� = [(7300 –7000) + 0,12 1000] 600= 252 000  ��. 

�<���<. ���"&�.� �� �&(��)��(3 $�+&�)� � ��4(.� ) &�)�% ( $�+(,�)1%
+�2 �$�)($�&0�1% )1��"�$,�% ��  &�"(��%  ��(!��$�% 7�%$ .�4�$ "1$0 ��7���
$�&0,� �� ����)� ,�.+&�,��� �  ����$�%��&� (���,� � +�2%�2� � +�(.����(�.
���2�$) ������2�$������ � �%&�42��(3 )�!2�%� ( &�,�&(!�*(�/ $�+&�)12�&��(/ )
��"��(% !���%. ���2&�4��1 $�%�(���,(� ��7��(3, �"��+��()�#5(�
�� �&(��)��(� $�+&�)� � ��4(.�, +�(.����(� ��$���),( 2&3 �%&�42��(3 )�!2�%�
$�&0,� 2&3 �2��/ +�2 �$�)($�&0��/ )1��"�$,( ���$�)($ +�(.���� 252000  ��., � )
.��7$�"�% )��/ 7�%$1,  2� +��)�23$�3 ( 6,�+&��$(��#$�3 10–15 !�"��), ��..�
6,���.(���,� � 6==�,$� �4(2��$�3 +�(.���� �$ 2,5 2� 4,0 .&�  ��. 
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THE ISSUE OF NORMALIZATION MICROCLIMATE HORIZONS 
 OF MINES 

Ye. Stolbchenko 
State Higher Education Institution "National Mining University" 
prosp. Karl Marx, 19, Dnepropetrovsk, 49600, Ukraine. 
E-mail: elena_aot@ukr.net
Shows the setup for normalization  microclimate in the faces of deep mines, which 

due to the new design features, as well as the probability of the use of cheap sources 
heat - an array of rocks for its efficient operation, will increase the heat transfer 
surface and the rate evaporation of the refrigerant in the evaporator and thus 
contributes to the effectiveness and quality cooling air flow. 

Key words: climate, mining, installation. 
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